Extrapulmonary tuberculosis accounts for 15-20 % of all clinical presentations of tuberculosis. Peripheral tuberculous lymphadenitis is the second most common presentation of extrapulmonary tuberculosis in children, after pleural tuberculosis, in Argentina. We analyzed 92 patients with peripheral tuberculous lymphadenitis seen at the Department of Tisiology of Hospital de Niños "Dr. Ricardo Gutiérrez" between August 2000 and September 2015. The patients' mean age was 8.7 ± 5 years. Nodal sites corresponded to single peripheral (31.5 %), multiple peripheral (20.6 %), and peripheral associated with deep nodes (47.8 %). Cervical lymph nodes were the most common site of involvement (80 %). In 80 % of patients previous antibiotic therapy had been administered, without response. The tuberculosis source was known in 56 %; 69 % had a positive tuberculin skin test; and 54 %, a pathological chest X-ray. Tuberculosis treatment was started on all patients based on clinical criteria, exposure and/or positive tuberculin skin test, prior to microbiological or histological confirmation. The clinical course was either healing (81.5 %), referral to a facility near home (8.7 %) or dropout (8.7 %). One patient died.
INTRODUCTION
Tuberculosis is a major public health problem worldwide. It is one of the main causes of infectious disease and mortality, especially in developing countries, and has been recognized as one of the top 10 causes of death worldwide by the World Health Organization (WHO). 1 A l t h o u g h t h e f i g h t a g a i n s t t u b e r c u l o s i s h a s p r o g r e s s e d significantly -43 million lives have been saved since 2000 thanks to the efforts made to optimize diagnosis and treatment-the battle is far from being won because more than 4000 people die due to tuberculosis every day worldwide. It has been estimated that, in 2015, 1 million children fell ill with tuberculosis and 170 000 children died (excluding children living with human immunodeficiency virus [HIV]).
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I n A r g e n t i n a , 9 7 6 1 c a s e s o f t u b e r c u l o s i s ( n e w a n d r e l a p s e c a s e s ) w e r e d i a g n o s e d i n 2 0 1 5 (22.6 cases/100 000 inhabitants), 156 cases more than in 2014. Although the national occurrence of tuberculosis among children and adolescents has decreased, the jurisdictional trend has been inconsistent. A reduction is observed when comparing the number of tuberculosis cases reported between 1990 and 2015 in children younger than 9 years. However, the practically stable trend of cases reported in adolescents aged 15 to 19 years in the past 16 years is alarming and requires the strengthening of control measures. 3 Extrapulmonary tuberculosis accounts for approximately 15-20 % o f a l l c l i n i c a l p r e s e n t a t i o n s o f tuberculosis. 4, 5 Peripheral tuberculous lymphadenitis (PTL) is, in turn, one of the most common presentations of extrapulmonary tuberculosis in pediatrics in Argentina, after pleural tuberculosis.
3 It may or may not be accompanied by concomitant active pulmonary involvement. Traditionally, cervical lymphadenitis has been the most common site (60-80 %), formerly 
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known as "scrofula." However, other lymph node groups may be affected. 5 Given the varied differential diagnoses of lymphadenopathies in pediatrics and/or the absence of an early clinical suspicion, PTL is an ongoing challenge for a timely diagnosis and management.
To our knowledge, this is the first case study published on PTL in the field of pediatrics in Argentina in recent years. The objective of this study was to assess PTL cases diagnosed in our Department by addressing the patients' demographic, epidemiological, clinical, diagnostic, therapeutic, and evolutionary characteristics.
POPULATION AND METHODS
This was a retrospective and descriptive study of PTL cases seen at the Department of Tisiology of Hospital de Niños "Dr. Ricardo Gutiérrez" (a tertiary care pediatric hospital of the Autonomous City of Buenos Aires, Argentina) carried out between August 2000 and September 2015.
The following characteristics were obtained from the medical records of patients with a confirmed or suspected diagnosis of PTL: demographic, clinical (comorbidities, signs and symptoms, presentation), epidemiological (source of transmission), diagnostic (lab tests, tuberculin skin test, microbiological and imaging tests), therapeutic (time until treatment, safety), and evolutionary (healing, dropout or death), and entered into an ad hoc database. The Epi Info 7 ® software was used for statistical analysis. Continuous outcome measures were reported as mean or median and range. Categorical outcome measures were expressed in number and percentage.
The present study was evaluated and approved by the Hospital Ethics Committee.
RESULTS
In the studied period, a total of 1607 tuberculosis pediatric patients were diagnosed, followed-up, and treated (average: 100.4 cases per year). Extrapulmonary involvement was observed in 24 % of patients (381 cases). Of these, 92 had PTL, which accounted for 24 % of extrapulmonary tuberculosis cases and for 6 % of all tuberculosis cases. Based on the distribution of cases per year in the study period, 51 % (47/92) occurred in the past 5 years (2011-2015) (Figure 1) .
The analysis of demographic data of these 92 PTL cases is shown in Table 1 . The patients' mean age at the time of onset was 8.7 ± 5 years; 42.4 % of all children were in the older than 10 years-old age group (Figure 2 ). Only 1 patient was older than 18 years; he had been receiving multidisciplinary follow-up in our hospital since childhood for systemic lupus erythematosus. Female patients predominated and were affected at an older age compared to boys (female patients' mean age: 10 years versus male patients' mean age: 7 years; p < 0.04). Fifty-nine percent of cases occurred in children without preexisting and/or associated diseases .
Single-peripheral and multiple-peripheral lymphadenopathies were observed in 31.5 % and 20.6 % of cases (29/92 and 19/92, respectively); 4 7 . 8 % ( 4 4 / 9 2 ) h a d a n a s s o c i a t e d d e e p lymphadenopathy. In relation to the nodal site, cervical lymphadenopathies predominated (80 %), followed by facial (12 %), axillary (11 %), supraclavicular (8 %), and inguinal (5 %) lymphadenopathies. At the time of the visit to the hospital, 49 % (45/92) of patients had subacute or chronic lymphadenopathy, without accompanying signs or symptoms. Other signs and symptoms, such as fever, respiratory distress, bacillary impregnation, and weight loss, were observed in some patients (Figure 3 ). Antibiotic therapy had been administered, without clinical response, to 80 % of patients for common microorganisms before referral to or consultation at our hospital.
In relation to diagnosis, only 56 % of patients had a known source of transmission, which was more frequently identified at a younger age (mean age of patients with a known source: 7 years versus unknown/suspected source of transmission: 11 years; p < 0.006). All patients had received the Bacillus Calmette-Guerin (BCG) vaccine. The tuberculin skin test (purified protein derivative, PPD) was positive in 69 % and negative in 31 % of cases. A pathological chest X-ray was observed in 54 % of patients (the most common radiological patterns were hilar and mediastinal lymphadenopathy and pneumonia). Laboratory findings were non-specific (e.g., mean white blood cell count: 9440 cells/mm 3 ± 4600, mean erythrocyte sedimentation rate: 45 mm/h ± 32). The ultrasound was useful to monitor the progress of the lesion and to determine accessibility for surgical procedures in 70 patients (76 %). Besides, 63 % (58/92) of patients required hospitalization (due to the severity of their condition or to perform tests) for a mean of 14 days. The length of hospitalization was more prolonged among immunocompromised hosts (mean of 39 days, p < 0.001) and among patients with a pulmonary source of infection (mean of 25 days, p < 0.001) and those with adverse reactions to anti-tuberculosis drugs (mean of 25 days, p<0.01).
A total of 84/92 (91 %) patients were tested for tuberculosis, using either lymph node and/ or respiratory secretion samples for a direct test, a culture, a traditional polymerase chain reaction (PCR) using IS6110 primers, or histology testing. Seventy-seven diagnostic surgeries were performed in the lymph nodes: 26/92 by fineneedle aspiration biopsy (FNAB), 46/92 by biopsy, and 5/92 by resection. Microbiological diagnosis was confirmed in 60 % of all samples (respiratory secretion and/or lymph node samples) using a culture and in 64.7 % of samples analyzed by PCR (Table 2 ). All positive cultures corresponded to Mycobacterium tuberculosis susceptible to first-line drugs. Diagnostic tests were not done in 8 patients due to missing respiratory secretion samples and/or the hospital's inability to perform the diagnostic surgery immediately; however, all of them had a favorable response to the administered empirical therapy.
All patients were started on therapy (3 or 4 first-line tuberculosis agents administered orally: isoniazid, rifampicin, pyrazinamide, with or without ethambutol) for a compatible clinical condition, positive exposure and/or PPD test, before microbiological or histological confirmation. The mean time of lymphadenopathy progression at the time of anti-tuberculosis treatment initiation was 82 days ± 70.5 days (longer among immunocompetent children [p<0.05] and multiple lymphadenopathies [p<0.02]). Adverse reactions to anti-tuberculosis agents were observed in 19.5 % of patients; hepatitis was the most common finding (9/18).
The clinical course was favorable -healing-in 81.5 % of cases. During the course of treatment, 8.7 % of patients were referred to a facility near their home to complete it. Another 8.7 % dropped out from treatment. Only 1 patient died, who had been diagnosed with concomitant lymphoproliferative syndrome. Based on clinical criteria and due to the high epidemiological risk, treatment continued empirically in 26 patients; 81 % had a favorable response. 
DISCUSSION
Our study covered 16 years of pediatric t u b e r c u l o u s l y m p h a d e n i t i s c a s e s . T h i s presentation of extrapulmonary tuberculosis was the second most common one, after pleural tuberculosis, during the entire study period; however, other studies reported it as the leading clinical presentation of extrapulmonary tuberculosis in other countries. 6, 7 Peripheral tuberculous lymphadenitis may occur in the context of a primary infection (as seen in young children and/or immunocompromised patients) or may indicate a reactivation of a prior primary infection. The epidemiology of PTL varies between developed and developing countries. In developed countries, most PTL cases occur among adult immigrants from countries where tuberculosis is endemic 8, 9 and show a pattern that is consistent with disease reactivation. This was documented in PTL case series in countries such as France and Germany, where approximately 70 % of cases were observed among immigrants. 8, 9 Although PTL has been traditionally considered a childhood disease, in recent years, the maximum age of onset in developed countries has shifted from childhood to young adulthood (20-40 years old). 8, 10 As in most published series, it has been evidenced that PTL was more common among women, 7, 11 which is different from the pulmonary tuberculosis pattern, which is more frequent among men. 12 The cervical-facial region was the most common site for lymphadenopathies, similar to other publications. 5 These are usually painless, slowly progressing lymphadenopathies. 13 Spontaneous drainage has been described in 4-11 % of cases. 13, 14 Systemic signs and symptoms may not be present, although they were reported in up to 55 % of tuberculous lymphadenitis cases 15 and should be taken into consideration during history-taking. In our study, 51 % of cases had an accompanying sign or symptom.
The PPD was positive in 69 % of our patients. A study conducted by A. Polesky et al. in the United States evidenced a positive tuberculin skin test in 90 out of 92 (98 %) immunocompetent patients with tuberculous lymphadenitis. 16 In studies carried out on lymphadenitis in South Korea and India, the PPD sensitivity was 86 % and 89 %, respectively. 17, 18 Radiological alterations compatible with hilar and mediastinal lymphadenopathies or pulmonary lesions were detected in 54 % of our patients, higher than what has been reported in other series. 19, 20 The presence of a pulmonary lesion was inconsistent across the different publications: M. S. Kamal et al. reported it in only 3.1 % of cases;
11 B. C. Jha et al. and P. B. Magsi et al., described it in 16 % and 7.5 %, respectively. 21, 22 However, the study by N. Choudhury et al. evidenced pulmonary involvement in 48 % of cases, 23 which is more similar to our findings.
In our series, the delay in diagnosis and management was attributed to a low clinical and epidemiological suspicion index because symptoms were mostly interpreted as pyogenic lymphadenitis, leaving aside the absence of response to antibiotics or a history of a known source of transmission, an essential epidemiological factor for diagnostic suspicion. 24 In relation to the etiologic agent, M. bovis has been historically a frequent microorganism in chronic lymphadenitis; however, milk p a s t e u r i z a t i o n a n d b o v i n e t u b e r c u l o s i s management have practically ruled out this source of human infection in developed countries. Although, at present, M. tuberculosis is the most common cause of tuberculous lymphadenitis, 25 unpasteurized milk is still a risk factor to be taken into consideration. 26 Sample collection for microbiological and pathology testing using FNAB and/or lymph node biopsy is critical to confirm diagnosis. FNAB has been proposed, in recent years, as a firstline diagnostic technique, especially in endemic countries, where it has demonstrated sensitivity and specificity. 27, 28 This procedure offers several advantages. The most important ones are that it is safe and cost-effective, may be done in the outpatient setting, is less invasive and more accessible than a biopsy, especially in limited resource countries. 29 The definitive diagnosis of tuberculous lymphadenitis may be done using a culture or PCR to check for the presence of M. tuberculosis in the sample collected from an affected lymph node. A culture is still the gold standard for diagnosis; however, results may take weeks. The histological characteristics (e.g., caseating granulomas) are highly suggestive and strongly support the diagnosis in patients with compatible clinical criteria and positive epidemiological findings for tuberculosis, especially in the field of pediatrics because this population usually has paucibacillary lesions. In our study, histopathology played a major diagnostic role; most of the analyzed samples showed findings compatible with tuberculosis.
Antibiotic therapy with anti-tuberculosis agents is still the cornerstone of tuberculous lymphadenitis management, although response may be slow and even paradoxical in up to 20 % of cases (existing lymphadenopathy enlargement or new lymphadenopathy during effective treatment, and even after it). 16, 30, 31 Usually, a 6-month treatment is enough for healing in the case of bacilli susceptible to first-line drugs. This recommendation is based on studies that showed no significant differences between 6-and 9-month treatments in terms of healing (89 %-94 %) 32, 33 or relapse (3 %). 34 The Infectious Diseases Society of America Clinical Practice Guidelines do not recommend therapeutic lymph node resection, except in unusual circumstances. 35 In our study, lymph node resection was done in 5 patients; however, their clinical course was not affected due to this procedure.
The strength of this study is that it provides data in relation to the follow-up of a significant number of PTL cases over a prolonged period in a single facility. Notwithstanding, it has weaknesses inherent to a retrospective case study.
CONCLUSIONS
A higher degree of tuberculosis suspicion is necessary when children present with lymphadenopathy, especially in the case of a subacute or chronic status, in the absence of response to the regular antibiotic therapy or in the case of a known source of transmission, which is an essential epidemiological factor that should be taken into consideration in this situation.
An optimal timely sample collection is critical given the high diagnostic confirmation that may result from an adequate case analysis.
PTL has a good prognosis, even after a delayed diagnosis, with a high healing rate. n
